
Jarmary 24, 1975 

Dr. Joseph P. Kemin 
Chief, Life Science6 Astronaut Office 
Natima1 Aeron8utics and Spaca Adminlstr&tion 
Lyndon B. Johnson Space Centar 
Houston, Texan 77058 

Dear Dr. Kerwin, 

This is to respoud to your letter of Janu8ry 3rd and to the draft 
recommended program plan OIL life ~fencea, 8ppndlx 12, Outlook for Space 
1980-2000. 

As I read the paper, I fimnd In it a umber of ideas that were 
provocative and that I might have been too ready to dlsmfes out of hand 
befora giving thm more careful dellberatlou. After further study I would 
have to say that the draft containa 8 umber of very interesting and 
probably productive ideaa; at the same tiam there 8re others that rare so 
lnhuently implawible that they should be r- ined very critically and 
in timme bfxances undoubtedly sCr8pped. 

In general I would be the most skeptical of thoea euggeetions that 
Imply the use of the epace environment ae a routine operational context 
for therapy, for diagnoeis, evan for remarch or for productfan. Even if 
the marginal coete of apsce transportation should be greatly reduced, either 
as a result of enormu~ technical strides, or of the absorption of fixed 
costs by investment in space for other mot;fves, its 8smas very l%kely that 
for most purpose8 one wfll CrventrtarUy find much cheaper lmplementatiom on 
ssrth. On the other hand, the apace envirozmmz t may be the only way to 
inwSt&8te mme fmdmentaf. phemuma, ineight foto which nuq then lead to 
a variety of technical implementations. The therapeutic wa of the space 
envirommt will almost uertalnly follow thfe prtiipla and I suapeet that 
the aam will hold for a number of the production processes wham control of 
the gravitational environment mems to be the key isme. The crediblLity of 
the proposala io hindered by insietence on the same framewo rk for large 
scale hpbwitnt8tion and for the initial inquiry. 

I till turn now to specific point8 in the draft by haading and number. 
I think you have put first thfngs first In your discusslon begiaaing cat page 3. 
Weightlessneee is unlifrslly to prove to be a really cogent experimental variable 
for those bzlological altuations that are 8lready unresponsive to drastic 
chaagee in orientation. For example, if we routtiely grow bacteria in culture5 
that are violently tumbled; and at the mme tiore can manage pretty well in still 
cultures; it ia hard to believe that we are going to find rxdttig effects 
in a tero G envirozment. Even there ve h8ve PO way to control. the sporadic 
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accelerations that are the results of Brownian movement of particles on 
that scale. Hence, to begin with indisputable empirical observations 
such as those that have been observed in human space flight is the moat 
appropriate and the issues raised under Al-5 are certainly of the 
greateet importance not only for astronautics but for 8 epill-ovar 
into terrestrial medicine. They do not reflect the highest prioritfes 
for medical research but this is such a tightly interconnected web that 
it is impossible to predict where one will find the most promising leads 
for dealing with major health problems. 

On the other hand, I would be very cautious about trying to include 
persuasive remarks 8bout the operational use of weightlessness for the 
reasons stated before. 

6. The medical use of space communications is already under way. 
(Consult Dr. Frank Kuo, Aloha System, University of HawaWYenoa, 2540 
Dole Street, Ronolulu, tiawaii 96822). 

I). I can understand the synoptic ecology aspects of vector control. But the 
references to Monitoring E. coli make no sense to me. Do you mean WsonobunysW 
with automated E. coli sensors that need space communication links? As the 
significant sites adjoin dense settlement that sounds far-fetched! 

E. I buy the physiological studies. The idea of follow& genetic adaptation 
to zero-G in anythinp: larger than a fruit-fly would call for 1arFer 
experiments in space than have even been done on earth! (One has to think 
of a minimlax of 10 generations for populations of 105 individrrals for 
meaningful experiments on evolution). 

I would reject all but El and E5 as adjuncts to A. 

F. A/ok and the rest of the paper. 

SincereJy yours, 

Joshua Lederberg 
Professor of Genetics 


